This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations ( 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to); 

• BLACK BOflDCRS 

• THXrCUTOrr AT TOP. BOTTOM OR SIDES 

• FADHD TfiXT 

• ILLflGIOlJi THXT 

• SKCWED/Sl.ANTED IMAGES 

• COLORED PHOTOS 

• DLACK OR VERY BLACK AMD \VHITE DARK PHOTOS 

• GRAYSCALE DOCUIMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



lift 




PATENT SPECIFICATION 

DRAWINGS ATTACHED ][, ][g 1,§5(D) 



?=4 



Date of Application and filing Conyplete Specification: 15 Nov.. /965. 
No. 48492j6S, 

Application mode In Jopan (No. 6428/) on /4 Nov.. 1964. 

Application made m ]apan {No, 3933) on 25 Jan., 1965. 

Application made in japdn (No. 6809) on 9 Feb,, 1965, 

Two Applications made In Japan {Nos, 11214 and 11225) on 16 Feb,, 1965, 

Application made in Japan (No. 18051) on 8 fAarchy 1965, 

Application made in Japan (No. 45754) on 7 June, 1965, 

Application made in Japan (No. 52474) on 28 Aug., 1965, 

Complete Specification Published: 31 July, 1968. 

© Crown Copyright 1966, 



Index at acceptance:— F2 G18E; F2 P(1A13, 1A18A, 1A23A, 1B5D, 1B7, 1B8); H2 E25 
Int. 01.:— F 16 113/02 



A Jointing method of Pipe Shaped Plasticsi and the 
Jointing Materials 

Wcj FURUKAWA Denici Kogyo Kabushikx sufficient and reliable air-tightnesSj and low 

Kaisha of No. 14, 2-Chome, Maninouchi, cost. Therefore it was desired to obtain a novel 

Chiyoda-Ku, Tokyo j Japanj do hereby declare jointing method of plastic sheathed cables solv- 

the inventionj for which we pray that a patent ing these problems. 40 

5 may be granted to us, and the method by A 'jointing method has been proposed using 

which it is to be performed, to be particularly an electric heating wire. This pointing method 

described in and by the following state- comprises the steps of providing turns of elec- 

ment : — trie heating wire at an outer stirface of a plastic 

This invention relates to jointing methods sheared cable, which electric heating wire 45 

10 of pipe-shaped plastics, such as plastic sheaths may be plastic sheathed or non-bsulated bare 
of plastic sheathed cables and various plastic wire, providing a plastic sleeve over said heat- 
pipes, by means of elearic heating wire, more ing wire and overlapping each other, and sup- 
particularly to a jointing method of plastic plying current from a source such as portable 
sheathed cables for obtaining a reliable joint batteries and thus jointing between the plastic 50 

15 by a simple operation. sheath and the plastic sleeve by welding them 

Owing to the recent increased use of plastics together by electric heating, 
such as polyethylene and pol>'\'inyl chloride for However, in accordance with the aforemen- 

cable sheaths and various pipes, the problem tioned method of jointing plastic sheathed 

of jointing these plastics becomes more impor- cables using electric heating wires, it is neces- 55 

20 tant. In the f eld of communication cable, plas- sary to wind said electric heating wires densely 

tic sheathed cables, e.g. Alpeth and Stalpeth with narrow spacings in order to obtam a high 

cables, are superseding conventional lead efficiency in the operation, and such dense 

sheathed cables, and the jointing practice of winding of electric heating wires results in an 

the plastic sheathed cable is a very important increased change of short circuit between adja- 60 

25 problem to be improved. cent turns of the electric heating wires. It was 

•For the jointing of the plastic cables, several found experimentally that if bare wires were 

methods are known, examples on the auxiliary used, such adjacent bare wires were apt to 

lead sleeve method employing conventional make a short circuit directly, and even if plas- 

plumbing practices; the mechanical joint box tic insulated wires were used, sometimes short 65 

30 method using rubber packing; adhesive meth- circuiting might occur between adjacent turns 

ods using selfadhesive tape or adhesives known when the plastic insulating materials were 

as hot-jet; and the epoxide putty method by heated and softened by the heating current 
attaching epoxide putty containing filling agent passing through the wires. 

and hardening agent at the ^jointing position. Such short ckcuit between the adjacent 70 
35 Each of these methods has a certain disadvan- turns often results in uneven and unsatisfactory 
tage in point of simplicity in operation, welding and even when a satisfactory joint is 
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achieved, there is excessive power consumption 
and considerable decrease in the life of the 
batteries. 

On the other hand, the chances of short cir- 

5 cuit could be reduced by winding the heating 
wire roughly at wide spacing; however, in this 
case, the efficiency in heating and jointing 
might be sacrificed. Furthermore, if very thin 
it takes a considerable time to wind the thin 

10 electric heating wire over the cable and it is 
especially difficult to carry out such winding 
operations inside of a narrow and dark man- 
hole or on an overhead jointing operation. ^ 
It was desired to improve said jointing 

15 method of plastic sheathed cables, in -which 
a suitable plastic sleeve is overlapped on plas- 
tic sheaths to be jointed and the sleeve and 
the sheaths are jointed together by heating. 
Moreover, a method was hoped for of jointing 

20 cables by simply abutting plastic sheath and 
sleeve to be jointed or directly jointing two 
plastic pipes of the same diameter not using 
plastic sleeve but simply abutting them to- 
gether. 

25 Besides, the prevention of moisture permea- 
tion at the jointing portion has been substan- 
tially effeaed only by the above-mentioned 
plastic sleeve even in a case of Staleth com- 
munication cablCj which is provided with a 

30 moisture-proof metal layer, However, a plastic 
sleeve is not perfectly moisture resistant and 
have the disadvantage of allowing slight per- 
meation of moisture, and even though the 
quantity of permeating water is extremely 

35 small, a considerable quantity of moisture may 
pass into the cable through the plastic sleeve 
in the course of a period of years. 

A main object of the invention is to obviate 
aforementioned difficulties in conventional 

40 methods of jointing cables using electric heat- 
ing wires by providing a novel and economical 
method of jointing pipe shaped plastics, espe- 
cially plastic sheathed cables, and comprising 
simple steps, which may give excellent air- 

45 tightness and mechanical strength at jointing 
portions. 

One aspect of the invention is to provide 
an improvement in the electric heating wire 
to be used for jointing of pipe shaped plastics, 

50 so that short circuits may be avoided complete- 
ly even when electric currents are^ supplied 
through densely wound electric heating wires, 
thereby preventing excessive consumption of 
the storage battery energy and achieving 

55 efficient jointing of the plastic cables. 

Another aspect of the invention is to elimi- 
nate the need for a turn by turn winding 
operation using thin electric heating wire, by 
using either a belt-shaped elearic heating wire 

60 consisting of a plurality of said heating wires 
or a jointing plastic sleeve having electric heat- 
ing wires embedded therein, thereby materially 
improving the efficiency of the jointing opera- 
tion. 

65 A further aspect of the invention is to pro- 



vide a method of jointing pipe shaped plastics 
by using electric heating wires, which enables 
joint of two plastic pipes to be perfoismed by 
abutting them instead of overlapping each- 
other as in conventional methods. ^ 

'A still further aspect of the invention is to 
provide a moisture resistant construction- of the 
joint of pipe-shaped plastics jointed by using 
electric heating wires, so that the permeation 
of water into the cable, particularly permeation "3 
of water into the joint portion of plastic 
sheathed communication cables, which requires 
high degree pf moisture resistance, can be com- 
pletely avoided and material improvement csn 
be obtained of the method of jomting plastic 80 
sheathed cables. 

The invention consists in jointing method 
for pipe-shaped plastics, comprising the steps 
of bringing the ends of the pipe shaped plastics 
to be jointed into adjacency with an electric 85 
heating wire, and supplying electric current 
through said electric heating wire, and thus 
to heat the adjacent portions of pipe-shaped 
plastics to be welded together by said heating, 
wherein said electric heating wire is proyided 90 
with double instJating layers, which consist of 
an inner insulating coating, of which the 
material has a higher heat resistivity than that 
of the plastic material of the pipe-shaped plas- 
tics and an outer insulating layer, which is of 95 
substantially the same plastic material as that 
of the pipe-shaped plastics so as to be united 
with the pipe-shaped, plastic by heating. 

The heating wires may be in the form of 
a belt-shaped elearic heating wire comprising 100 
a plurality of electric heating wires, each of 
which is provided with the inner insulating 
coating, and which wires are arranged parallel 
to one another with desired intervals, and em- 
bedded in the outer plastic layer. ^ 105 

The ends of the pipe-shaped plastics may 
be overlapped, abutted or spaced apart. 

Alternatively the method may include steps 
to secure both end portions of said pipe-shaped 
plastics to be jointed in an abutting position, 110 
and in which the heating wire is introduced 
by applying a plastic sleeve over said abutting 
position said sleeve comprising insulated elec- 
tric heating wires previously embedded at the 
inner periphery thereof, each of said wires hav- 115 
ing an insulating coating of a higher heat resis- . 
tivity than that of the plastic materials of the 
pipe-shaped plastics. 

As a further alternative comprising the stq)s 
of introducing a plastic sleeve over the . ends 120 
to be joined and join said pipe-shaped plastics . 
and said plastic sleeve, wherein said sleeve has 
the insulated electric heating wires previously 
embedded at the inner periphery thereof, each 
of said wires having the insulating coating of 125 
a higher heat resistivity than that of the plastic 
materials of the pipe-shaped plastics. 

For a better imderstanding of the invention, 
reference is made to the accompanying draw- 
ing, in which 
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Fig. 1 is a side view in partial section of 
a joint between plastic sheathed cables illus- 
trating an embodiment of the jointing method 
of the invention by using electric heating wire; 
5 Fig. 2 is a transverse sectional view of tin 
electric heating wire having double insulating 
layers, which is used in the method of the in- 
vention; 

Fig. 3 is a transverse-sectional view showing 
an example of a belt-shaped elearic heating 
wire having double insulating layers, according 
to the method of the invention; 

Fig. 4 is a side view of the belt-shaped elec- 
tric heating wire shown in Fig. 3 ; 
15 Fig. 5 is a longitudinal sectional view of 
a joint of pipe-shaped plastics illustrating a 
second embodiment of the jointing method of 
the invention using electric heating wires; 

Fig. 6 is a similar view to Fig. 5 illustrating 
20 a third embodiment of the 'jointing method of 
the invention; 

Fig. 7 is a longitudinal seaional view of 
a jomt of pipe-shaped plastics illustrating a 
fourth embodiment of the jointing me±od of 
25 the invention, wherein a plastic tube laminated 
with a metal layer is interpositioned over the 
outer surface of the pipe-shaped plastics to be 
jointed together as shown in Fig. 5; 

Fig. 8 is a longitudinal sectional view of 
30 a joint of pipe shaped plastics obtained by the 
method of invention from the step shown in 
Fig. 6; 

Fig. 9 is a longitudinal seaional view of 
a joint of pipe shaped plastics obtained by 
35 combining the jointing methods as illustrated 
in Figs. 1 to 5; 

Figs. 10 and 11 are longitudinal sectional 
views of first and second embodiments respec- 
tively of a plastic sleeve embedded with heat- 
40 ing wires; 

Fig. 12 is a longitudinal sectional view of 
a joint of pipe shaped plastics produced by 
using a sleeve as shown in Fig. 10; 
Fig. 13 is a longitudinal sectional view of 
45 a joint of plastic sheathed cables obtained by 
using a plastic sleeve shown in Fig. 11; 

Fig. 14 is a longitudinal sectional view of 
a joint of Stalpeth communication cables illus- 
trating a first embodiment of a method of 
50 jointing plastic sheathed communication cables 
by using a plastic sleeve having a moisture- 
proof construction; 

Figs. 15 and 16 are a longitudinal sectional 
view and a transverse sectional view respec- 
55 tively of a plastic sleeve having a moisture- 
proof construction, which is to be used for the 
joint as shown in Fig. 14; 
^ Figs. 17 and 18 are diagrammatic illustra- 
tions showing first and second embodiments re- 
60 spectively of a process for producing plastic 
sleeves having a moisture-proof construction; 

Figs. 19 and 20 are longitudinal sectional 
views of further embodiments of a plastic 
sleeve having a moisture-proof construction; 
65 Fig. 21 is a longitudinal sectional view or 



a spliced portion of a plastic sheathed cables 
which is produced by providing a moisture- 
proof means in the outside surface of the 
spliced portion of cable cores and then apply- 
ing a plastic sleeve thereon to carry out the 70 
jointing process of the invention using electric 
heating wires; 

Figs. 22 and 23 are perspective views illus- 
trating first and second embodiment respec- 
tively of a plastic tube laminated with a mois- 75 
ture-proof anetal layer, which is to be used in 
the joint shown in Fig. 21; 

Fig. 24 is diagrammatic illustration of the 
manner in which the plastic tube of Fig. 22 
is applied over the spliced portion of cable 80 
cores of plastic sheathed cables; . 

Fig. 25 is a transverse sectional view illus- 
trating the manner in which the plastic tube 
shown in Fig. 24 is jointed to a plastic sheath 
of the cable to be jointed; 85 

Fig. 26 is a perspective view of a plastic 
sheet to be rolled for forming a plastic tube 
of Fig, 22; and 

Fig. 27 is a longitudinal sectional view of 
a test piece of a joint of Stapeth cables. 90 

Referring to Fig, 1 illustrating a first em- 
bodiment of the jointing method of the inven- 
tion, there is wound electric heating wire. 3 
on one end portion of a plastic sheath 2 of 
a plastic sheathed cable 1, said heating wire 95 
comprising either electric heating vwre having 
double insulating layers or a belt-shaped heat- 
ing wire prepared by combining a plurality of 
said electric heating wires. A plastic sleeve 4 
is placed on the outside surface of the electric 100 
heating wire in an overlapping manner, and 
a tightening tape 5 is wound outside of thus 
overlapping sleeve to hold thus overlapped 
portion under pressure. Then, the heating wire 
3 is supplied with electric current from a 105 
power source such as portable storage batteries 
while applying said compressive pressure to 
the entire overlapped portion, so that the plas- 
tic sheath 2 and the plastic sleeve 4 are miited 
into an integral body by heating, and then the no 
jointing operation is completed. 

In the above method of jointing, either elec- 
tric heating wire having double insulating 
layers or belt-shaped electric heating wire 
formed by combining a plurality of said dec- 
trie heating wires is indispensable for satisfac- 
torily carrying out the jointing process of the 
invention. Such electric heating wire mil now 
be described in detail hereinafter. 

Fig. 2 illustrates an example of an electric i2Q 
heating wire having double insulating layers, 
wherein a first insulating layer 7 having a 
higher heat resistivity than that of the plastics 
to be jointed is applied aroimd a heating con- 
ductor 6 to provide an insulated electric heat- 125 
ing \vire a, and the thus prepared insulated 
electric heating wire a is further provided with 
a second insulating layer 8 consisting of sub- 
stantially the same plastics are those to be 
jointed. The conductor 6 is made from one 130 
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of such metals as copper, aluminium, uron or 
Nichrome (Trade Mark), and the first msulat- 
ing layer is usually applied by baking enamel 
varnishes such as oleo-resinous enamel or for- 

5 mal enamel, on the conductor and if stil 
higher heat resistivity is required, such enamel 
contains as polyester or polyamide can be 
baked thereon. In most cases, vanous enan^ 
eiled wires suitable for electromagnets satisfy 

10 these requirements. AU of these enamel coat- 
ings are of thermosemng resins and have ex- 
cellent heat resistivity as compared with those 
of plastics. , 
For instance, the plastics such as poiyethyl- 

15 ene, polyvinyl chloride and polypropylene are 
softened at 40 to 150°C and melted at HO 
to 190^C; however, the softening temperature 
of formal enamel coating is higher than 180<^C 
and that of polyamide enamel coating is as 

20 high as over 300°C; therefore, formal enamel 
coating and polyamide enamel coating retain 
sufficiently high insulating strength as soften- 
ing temperatures of the plastics. 
A coating of aluminium oxide can also be 

25 used as said first insulating layer, and for in- 
stance an alumite wire, which is a wire suitable 
for electromagnets, can be used in xht jointing 
method of the invention. The coating of alu- 
minium oxide has an exceUent heat resistivity 

30 and enough insulating strength even at a tem- 
perature as high as 300^Q and in addition, 
it has an advantage in having a good heat con- 
ductivity due to the fact that the insulating 
layer consists of a metal oxide. 

35 Electric heating wires of the invention hav- 
ing double insulating layers can be obtamed 
by applying the second insulating layer 8 con- 
sisting of plastics substantially the same as 
plastics to be jointed together on the outer sur- 

40 face of the prepared insulated electric heating 
wires a. When such electric heating wu-e is 
wound around pipe-shaped plastics, there are 
provided plastic materials to fill up the gaps 
between the insulated electric heating wtres a 

45 simultaneously due to the aforementioned con- 
sauction of the electric heating wires, thereby 
adjacent electric heating wires are united tight- 
ly with .molten plastics, resulting in an in- 
creased jointing force at the joint and an m- 

50 creased airtightness at the joint. 

If enamel coating or alumite coating are 
used for said first insulating coating 7 as de- 
scribed in the foregoing, they can be made ex- 
tremely thin, for instance, less than 60 microns 

55 for enamel coating and less than 30 microns 
for aluminium oxide coating. Therefore, a high 
space faaor can be obtained even if such elec- 
tric heating wires are wound in overlapped 
layers, and hence the cross sectional areas of 

60 the insulating layers of ^he electric heatmg wu:es 
occupy a negligible pan of the entu-e cross sec- 
tion of the joint and a very high air tightness 
of the joint can be obtained. 

Furthermore, enamel coatings adhere tightly 

65 to the plastics to be jointed, and aluminium 



oxide coatings have porous surfaces and acUierc 
tightly to such plastics as polyethylene. Such 
tight adhesion of said coating to the plastics 
to be jointed contributes greatly to aun:ighttess. 
Fig. 4 illustrates an example of belt-shapea 
electric heating wire prepared by combining 
a plurality of said electric heating wires m an 
integral body, and Fig . 3 is an enlarged trans- 
verse seaional view of the same. In the above _ 
belt-shaped electric heating wire, a plurality 75 
of the insulated electric heating wires a having 
the insulating layers, 7 are arranged in parallel, 
and their outer surfaces are covered with_ a 
second insulating layer 8 consisting of plastics 
substantially the same as the plastics to be 80 
^'ointed. 

Because of such belt-shaped electric heatmg 
wire, the efficiency in winding operation of 
electric heating wires around pipe-shaped plas- 
tics to be jointed is greatly improved as com- o5 
pared with that in conventional method of 
winding a single heatii^ wire turn by turn. 
Especially, in case of a jointing operation car- 
ried out in a narrow and dark manhole or at 
an overhead location a great advantage can be 90 
obtained. 

The jointing method shown in Fig. 1 relates 
to an overlapping joint of pipe-shaped plastics 
and another method shown in Fig. 5 rdates 
to a butt-jointing of pipe-shaped plasnc of the v:> 
same diameter and has special advantages that 
the pipe-shaped plastic of the same diameter 
can be jointed directly, ^vithout any jointmg 
sleeve. 

As shown in Fig. 5, jointing edges of pipe- 100 
shaped plastics 9, 10, are roughly abutted, 
and over the inner surface of tlie jointing 
edges, a spacer 11 consisting of a metal ring 
is inserted. Also single or belt formed double 
. insulated electric heating wires 12 of the above ibS 
mentioned kind are wound on outer surfaces 
of the pipes, and a plastic layer 13 of substan- 
tially the same material as that of the plastic - 
pipes 9, 10 is provided on the electric heating 
wire. Further, the outside of the plastic layer HO 
13 is kept in pressurized state by winding of 
pressure tape 14 such as adhesive rubber tape. 
Then, electric current is supplied to electric 
heating wires 12 from a suitable electric source 
as portable batteries and the plastic pipes 9, 115 
10 are united by melting into one body both 
the jointing edges of the pipes 9, 10 and the 
plastic layer 13. 

To form the plastic layer 13, it is preferred 
to wind a plastic tape or to extrude the plastics 120 
in a molten state. Spacer 11 is provided to 
prevent the plastics of jointing portion from 
collapsing inward, and it is preferred to name 
a metal ring. This spacer 11 may be with- 
drawn after the jointing is performed. Further, 125 
the plastic layer 13 can be formed under the 
electric heating wires 12, as shown in Fig. 6 
or layers 13 can be formed at both sides of 
the heating wires to secure the j ointmg. 

Fig. 7 shows another embodiment of the 130 
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jointing method shown in Fig. 5, in which a 
metal tape laminated with a plastic layer of 
substantially the same material of the plastic 
of the pipe-shaped plastics is applied at the 

5 outside surface of tlie pipe shaped plastics to 
be jointed and the electric heating wires pre- 
vent the inner surface of the pipe- shaped plas- 
tics from being exposed. In the abutting joint- 
ing operation according to the method shown 

10 in Figs. 5 and 6, plastics are softened and ex- 
panded by heating at the outside of the joint- 
ing ponion in pressurized state by the electric 
heating wires, then the electric heating wires 
may be moved through the softened plastics, 

15 and sometimes become exposed at the inner 
surface of plastic pipes of the jointing portion. 
In such a case, small bleeding channels con- 
necting inner and outer surfaces of plastic 
pipes might be produced along the electric 

20 heating wires, and therefore there is a risk of 
spoiling the airtightness. This disadvantage can 
be mitigated by the arrangement shown in Fig. 
7, by providing a metal layer. According to 
the method, jointing edges 9, 10 of pipe- 

25 shaped plastics are abutted together, the spacer 
11 is inserted into inner surfaces thereof within 
the abutting portions also a metal tape 15 
laminated by a plastic layer of substantially 
the same material of the plastics is wound over 

30 the outside surface of the joint, and single or 
belt-shape, double insulated electric wires 12 
of the above-mentioned kind are wound on the 
layers, and the plastic layer 13 of substantially 
the same material of the pipe shaped plastics 

35 9, 10, is provided on tlie electric heating wires, 
further on which pressure wrapping tape 14 
is applied to maintain the plastic layer in pres- 
surized state. As electric current is applied to 
the electric heating wire, the pipe-shaped plas- 

40 tics 9, 10, are welded together to form an inte- 
. grated body of the jointing portions of the 
pipes 9, 10, and the plastic layer 13. Thus, 
by providing the metal tape 15, the electric 
heating v/ires 12 are prevented from exposure 

45 at inner surfaces of the pipe-shaped plastics 
at the jointing ponion. As the wires are em- 
bedded and closely attached to surrounding 
plastics after joinung operation as shown in 
Fig. 8, there remains perfectly no bleeding 

50 channel along the electric heating wires con- 
necting inner and outer surfaces of the pipe- 
shaped plastics. As the electric heating wires 
are provided with higher heat resistive insula- 
tion than that of the plastics as mentioned 
55 above, there is no risk of short circuit between 
elearic heating wire windings and metal tape. 
Further, the metal tape 15 is jointed securely 
to the pipe shaped plastics 9, 10, owing to 
the lamination of plastic layer of substantially 
60 the same material as that of plastics of pipes 
9, 10, Although it is preferred to use a metal 
tape laminated hy plastic layer on the both 
sides, but anetal tape laminated by plastic layer 
on one side only may also be used, and in 
65 this case the laminated plastic layer is to be 



faced to the outer surface of the pipe-shaped 
plastics during the winding operation. 

The metal tape 15 may be laminated with 
plastic tape by press welding of molten plastics 
to metal foil, such as aluminium or copper. 70 
For example, for jointing operation of poly- 
ethylene pipes of the embodiment, the tape was 
made by aluminium foil of about 50 microns 
thick, on which molten polyethylene of about 
300°C was press-formed by extruding roll, 75 
thereby laminating a polyethylene layer of 
about 30 microns thickness. The laminated 
layer was welded sufficiently to metal surface, 
i.e., results of peeling test show peeling 
strength of 600 g/cm, tiius no bleeding chan- 80 
nel might be produced between the metal foil 
and the laminated plastic layer. 

Fig. 9 shows another embodiment of the in- 
vention, in which jointing of plastic sheathed 
cables is performed by combination of overlap- 85 
ping jointing method of plastic pipes shown 
in Fig, 1, and a butt-jointing method as shown 
in Fig. 5. As shown in Fig. 9, plastic sheaths 
18, 19, of plastic sheathed cables 16, 17, to 
be jointed are overlapped by one end 22 or 90 
23 of auxiliary jointing plastic sleeves 20, 21, 
with interposition of the above-mentioned 
double insulated electric heating wires 12, 12* 
or its belt-shaped wire, and the other ends 24 
and 25 of the plastic sleeves 20,21 are roughly 95 
abutted. Then welding of the ends 22, 23 of 
the auxiliary sleeves 20, 21 is performed by 
supplying electric current through the electric 
heating wires 12j 12^ wliile applying outside 
pressure at the overlapped portions. There- lOO 
after, electric heating wires 12" of double in- 
sulation as above are wound over the abutted 
ends 24, 25 of auxDiary sleeves 20, 21, and 
over said electric heating wires 12^^ plastic 
layer 26 of substantially the same material as 105 
that of the auxiliary sleeves 20, 21. Pressuriz- 
ing means such as rubber adhesive tape 27 is 
wound on to hold the ^'ointing surfaces in a 
pressurized state. Jointing of the plastic 
sheathed cables is performed by supplying no 
electric current to the electric hearing wires 
12^\ dius welding together the abutted por- 
tions 24, 25 of auxiliary sleeves 20, 21 and 
the plastic layer 27. 

In the above-mentioned jointing method of 115 
pipe-shaped plastics, the process of winding 
electric heating wires in situ can be elkninated 
by providing plastic jointing sleeves compris- 
ing the double insulated electric heating wires 
of the above-mentioned type embedded there- 120 
in. The embodiments of such method are 
shown in Figs. 10 and 11, showing some em- 
bodiments of the jointing sleeve, in which the 
inner periphery is provided with the electric 
heating wires 28 embedded therein. Fig. 12 125 
shows an embodiment of jointing using a 
sleeve shown in Fig. 10. Jointing ends 29, 30 
of plastic pipes are roughly abutted, and sleeve 
31 in which electrical heating wires 28 are em- 
bedded is overlapped over the abutted edges, 130 
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then over the sleeve 31 pressing tape 32 is 
wound. By supplying electric current to the 
electric heating wire 28 through leads 33 j 34, 
jointing is performed by heating and welding 

5 together the ends 29 and 30 of the pipe-shaped 
plastics and the sleeve 31. Also in this proce- 
dure, spacer 11 may be interpositioned to pre- 
vent the plastics of the joiming portion from 
collapsing inward. 

10 A sleeve shown in Fig. 11, in which electric 
heating ^vi^es are embedded at both ends of 
the inner periphery, may be used to joint plas- 
tic sheathed cables 36, 37, having spliced por- 
tion 35 of the cable cores as shown in Fig. 

15 13. , ^ 

Further, sleeves formed by embedding the 
elearic heating wires are not limited to the 
constructions mentioned above, and may also 
be formed to be used in jointing a branch con- 

20 neaion of pipe-shaped plastics and a terminal 
sealing cap of plastic cables. 

In jointing moisture-proof cables such as 
Stalpeth cable, it is very imponant to keep 
the jointing portions moisture-proof. In the 

25 iomting procedure above mentioned, that plas- 
tic sleeve is applied to the jointing portion, 
in which moisture-proof metal layer is cut 
apart at the splicing portion of cable cores, 
so that moisture-proofness will only rely upon 

30 the plastic sleeve at the -jointing portion. How- 
ever, as moisture slightly permeates plastics, 
this praaice has a disadvantage that insulating 
resistance of cable cores may deteriorate due 
to moisture having permeated the plastic sleeve 

35 and passed into the cable cores through the 
spliced portions thereof in a period of years. 
As water vapours generally constitute a great 
risk in manholes, through which the cables are 
laid, the volume of moisture having permeated 

40 in the plastic sleeve of the jointing portion can 
incre'ased considerably in many years. Calcula- 
tions were performed in case of Stalpeth cables 
of about 67 mm outside diameter, on which 
polyethylene sleeve of 3 mm thickness, 100 

45 mm inside diameter, and 600 mm length was 
covered at jointing portion, and exposed to an 
atmosphere of 20°C temperature and 100% 
humidity. The result was, with moisture per- 
meating coefficient of polyethylene taken as 0.5 

50 to 0.5 X 10-' (g.cmycm-^hr.mmHg), that 0.4 

0.5 g of water vapour would permeate in 

a year, and that considerable amount would 
permeate in many years. According to the 
present invention, such disadvantage can be 

55 mitigated. 

Fig. 14 shows one embodiment of sucn 

Table 1 



moisture-proof jointing in wliich, 'Stalpeth- 
communication cables 38, 39, to be jointed are 
provided with moisture^roof metal layers 42, 
43j at the inner surface of plastic sheaths 40, 
41, and the jointing portion of the cable is 
covered with plastic sleeve 44 providing mois- 
ture-proof construction, edges 45, 46 are over- 
lapped with the plastic sheaths 40, 41, and 
between such edges and sheaths are wound the 65 
above-mentioned double insulated electric 
heating wires 12, 12\ The -jointing operation 
is performed by supplying electric current 
through the electric heating wires, and the 
plastic sheaths 40, 41 and the sleeve 44 are. 70 
joined by melting them together. 

The sleeve 44, applied tc this embodiment 
is shown in Fig. 15, and is formed of tubular 
plastics layers 45 of substantially the same 
material as that of the plastic sheaths 40, 41 75 
to be jointed, between which a metal layer 46 
is buried. Manufacture of a sleeve 'S 44, may 
be as follows : i.e., extrusion forming of molten 
plastic applied to the outer and inner surfaces 
of a thin metal sleeve, or helically winding as 80 
shown in Fig. 17 or longitudinal winding as 
shown in Fig. 18 of plastics laminated metal 
tape 47 to the outer surface of plastic tube 
to form a tube and welding the plastic layer 
49 laminated to the metal layer to the plastic 85 
tubes 48, 50. 

The construction of moisture-proof sleeves 
above-mentioned are plastic tubes having a 
metal layer embedded therein, but in another 
embodiment as shown in Figs. 19 and 20, 90 
sleeves may be used that are made by plastic 
tubes applied to a metal layer at outer or inner 
surfaces. 

A jointing portion using the above-men- 
tioned -moisture-proof sleeve shows good moisr 95 
ture-proofness. To illustrate this permeating 
test results of polyethylene .sleeves with and 
without moisture-proof provision were as fol- 
lows. The test samples were made of alumin- 
ium strip 0.05 mm thick, on which polyethyl- 100 
ene 0.1 mm thick was coated and made to. 
a tape of 60 mm width. The tape was wound 
on a plastic tube about 2 mm thick by 1/3 
overlapping, on which polyethylene 2 MM 
thick vras formed by extrusion, to form a sleeve 105 
of 60 mm outside diameter. The sleeve above 
mentioned was compared to a polyethylene 
sleeve of about 4 mm thickness and 60 mm 
outside diameter, the vapour permeating 
amount in 20°C water. The test result iis as 110 
shown in Table 1. 



Polyethylene sleeve 


permeated amount 


with moisture-proof 


1.0 X 10-^ g/m.min. 


without moisture-proof 
1 . — 


4.5 X 10-*^ g/m.min. 
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As clearly shown in the test result above 
mentioned^ polyethylene sleeve with moisture- 
proof provision shows low permeation at about 
1/5 as compared to polyethylene sleeve with- 

5 out any moisiurc-proofness. 

Fig. 21 shows another embodiment of mois- 
tureproof jointing of plastic sheathed cables, 
providing a plastic tube 52 of moisture-proof 
construaion, direaly covering the cable core 

10 jointing portion 51. In this case, plastic tubes 
laminated to a metal layer 53, as shown in 
Figs. 22 and 23, are employed, and the em- 
bodiment shown in Fig. 21 provides a sleeve 
shown in Fig. 22, made by a plastic tube 52 

15 having a metal layer 53 laminated onto the 
outer surface. 

To form the jointing portion shown in Fig. 
21, spliced portion 51 of cable cores is covered 
by plastic tube 52 laminated to a metal layer 

20 as shown in Fig. 24. The outer surface of plas- 
tic tube 52 is laminated to metal layer 53, 
and the tube is folded as shown in Fig. 25, 
on both ends of plastic sheaths 54, 55, on 
which an electric heating wire or heating iron 

25 is applied to heat and weld the plastic layer 
52 to the cable sheath 56, and the plastic layers 
52 to each other^ and to effect jointing of plas- 
tic tube to the edges of cable sheaths. 'After 
applying the metal laminated plastic tube to 

30 the cable cores ;jointing portion of the cable, 
plastic sleeve 57 is applied to cover the joint- 
ing portion, both ends of the sleeve are welded 
following the above mentioned procedure pro- 
viding electric heating wires, resulting the 

35 jointing portion shown in Fig. 21. 

To make metal laminated plastic tube, a 
prefcrrred example is as follows: A plastic 
sheet comprising a polyethylene layer 52 weld- 
ed to metal foil 53 as shown in Fig. 26, is 

40 formed into a tube with the polyethylene layer 
inside, and by welding the polyethylene layer 
by heating the overlapping portion. Plastic 



sheet laminated by metal foil as shown in Fig. 
26, may be formed by an extrusion roll, by 
applying molten plastics to metal foil 5udi as 45 
aluminitmi or copper, and the peeling strength 
between die layers is sufficient. Tubes as shown 
in Fig. 23 are formed from metal foil having 
molten polyethylene layers on both of its sides, 
while tubes shown in Fig. 22 are formed from 50 
metal foil having the molten polyethylene on 
one of its sides. By this embodiment, to alu- 
minixmi foil 0.05 mm thick, 0.05 mm of poly- 
ethylene was applied, and the peeling strength 
was greater than the tensile strength of poly- 55 
ethylene film. 

To apply plastic tube to electric cores joint- 
ing portion, the operation is performed simply 
and conveniently, after the said portion is cov- 
ered by a sheet as shown in Fig. 26, forming 60 
is performed tubularly as shown in Fig. 22; 
however, the operation can also be performed 
by another procedure, in which, a metal lami- 
nated plastic tube formed previously, is insert- 
ed in the cable, and is moved to the jointing 65 
portion after cable cores are pointed. 

In case of gas sealing in the cable, the plastic 
tube above-mentioned is made to have about 
the same volume of plastic sleeve to cover the 
tube, then the plastic tube will not burst from 70 
expanding by gas pressure pressed by outside 
plastic sleeve. Also, the outside plastic sleeve 
will resist mechanical force to jointing portion, 
so that the plastic tube can be very thin, and 
0.1 mm thick or this embodiment is sufficient. 75 

Although some embodiments of this inven- 
tion are described above, some test results of 
the jointing portion of plastic sheathed cable 
according to the invention are as follows : 

A jointing portion shown in Fig. 27 was 80 
provided to joint 0.65 mm x 1,000 pair Stal- 
peth cable, the test results are shown in Table 
2. 
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Table 2 



Terras of test 


Test procedure 


Test result 


Tension 
test 


* Tensile load applied to 

AB shown in Fig. 27 

* Load is increased by 

50 kg 

* Keep 100 min, by 

every load 


* Breaking load 

850 kg 

* Breaking point: 

Auxiliary sleeve 


Heat 
cycle 
test 


* Sealed gas pressure 

1 kg/cm^ 

* Temperature 

-40° C = 60° C. 


* No evidence after 
10 cydes 


Vibration 
test 


* Sealed gas pressure 

1 kg/cm^ 

* Load 100 kg 

* Vibration 800 cycles 

* Amplitude ± 2 mm 


* No evidence after 
700 hr. 


Pressure 
test 

1 


* Sealed gas pressure 
2 kg/cm^ 


* No evidence after 
50 hr. 



A surprisingly excellent result was obtained 
according to the invention as shown in such 
result of ±e severe tests. 

5 As mentioned above, this invention relates 
to a series of methods of jointing plastic pipes 
(especially plastic sheathed cables) with electric 
heating wires, and has distina advantages of 
simple operation, reliable jointing, and low 

10 cost of the praaice. 

WiflAT WE CLAIM IS : — 
1. A jointing method for pipe-shaped plas- 
tics, comprising the steps of bringing the ends 
of the pipe shaped plastics to be jomted into 

15 adjacency with an electric heating wire, and 
supplying elearic current through said electric 
heating wire to heat the adjacent portions of 
pipe-shaped plastics to be welded toge±er by 
said heating, wherein said electric heating wue 

20 is provided with double insulating layers, 
which consist of an inner insulating coating, 
of which the material has a higher heat resisti- 
vity than that of the plastic material of the 
pipe-shaped plastics and an outer insulaung 

25 layer, which is of substantiaUy the saine plasuc 
material as that of the pipe-shaped plasucs so 
as to be united with the pipe shaped plastics 
by heating. , . . . , . 

2 A jointing method as claimed in daun 

30 1 in which the heating wires are m the form 
of a belt-shaped electric heating wire compris- 



ing a pliu-ality of elearic heating wires, each 
of which is provided with tlie inner msulating 
coating, and which wires are arranged parallel 
to one another -with desired intervals, and em- 
bedded in the outer plastic layer. _ , 

3. A jointing method as daimed m daun 
1 oi- 2, wherein the pipe shaped plastics to 
be jointed consists of plastic sleeves and/or 
plastic sheaths of plastic sheathed cables. ^ . 

4. A jointing method as claimed in daim 
1 or 2, wherein the pipe shaped plastics con- 
sists of plastic pipes. . 

5 A jointing method as claimed in any of 
claims 1 to 4, in which the ends of ±e pipe 
shaped plastics are overlapped with mter posi- 
tion of the heating wire. 

6 A jointing method as clauned m daim 
1 2 3 or 4 in which the end portions, of pipe- 
shaped plastics to be jointed axe seaned m 
an abutting position, with the dectnc heatmg 
wire wound over both of said end poruons and 
pressure is applied from outside of die plasac 
layer during heating. - 

7- A jointing method as claimed m dam 
6, in whidi a plastic layer is fo™^^ over both 
end portions to be jointed with subs^^^i^y 
the same plastic material as that of the pipe- 
shaped plastics, with the electric heatmg wire 
being wound over the plastic layer. 

8 A jointing method as daimed m claim 
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6 comprising the steps of winding a metal tape 
covered with a laminated plastic layer of sub- 
stantially the same material as that of the pipe- 
shaped plastics, over both end portions to be 

5 .jointed, the electric heating wire being wound 
over the metal tape to cover both end portions 
to be jointed, forming a plastic layer over the 
electric heating wire with substantially the 
same plastic material as that of the pipe- 

10 shaped plastics. 

9. A jointing method as claimed in any of 
claims 1 to 8, wherein die insulating coating 
of the electric heating wires, having a higher 
heat resistivity than that of the plastic material 

15 of the pipe-shaped plastics, consists of an en- 
amel coating. 

10. A jointing method as claimed in any 
of claims 1 to 8, wherein the insulating coating 
of the electric heating wire, having a higher 

20 heat resistivity than that of the plastic material 
of the pipe-shaped plastics, consists of a coat- 
ing of aluminium oxide. 

•11. A jointing method as claimed in claim 
1, comprising steps to secure both end portions 

25 of said pipe-shaped plastics to be jointed in 
an abutting position, and in which the heating 
wire is introduced by applying a plastic sleeve 
over said abutting position said sleeve compris- 
ing insulated electric heating wires previously 

^0 embedded at the inner periphery thereof, each 
of said wires having the insulating coating of 



a higher heat resistivity than that of the plastic 
materials of the pipe-shaped plastics. 

12. A jointing method as claimed in claim 

1 of pipe-shaped plastics, comprising the steps 35 
of introducing a plastic sleeve over the ends 
to be joined and joining said pipe-shaped plas- 
tics and said plastic sleeve, wherein said sleeve 
has the insulated electric heating wires pre- 
viously embedded at the inner periphery three- 40 
of, each of said wires having the insulating 
coating of a higher heat resistivity than that 
of the plastic materials of the pipe-shaped 
plastics. 

13. A jointing method as claimed in claim 45 

12, in which the plastic sleeve comprises a 
onetal strip with a plastic layer laminated on 
at least one side thereof, which is formed into 
a tube by winding it either helically or length- 
wise, and a plastic tube applied over said lami- 50 
nated plastic layer of said metal tube, said 
plastic layer and plastic tube being melt-bond- 
ed together. 

14. A jointing method as claimed in claim 

13, wherein said metal strip is an aluminium 55 
strip. 

15. A method of joining pipe-shaped plastics 
substantially as hereinbefore described with 
reference to the accompanying drawings. 

MARKS & CLERK, 
Chartered Patent Agents, 
Agents for the Applicants. 
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